Preparation of albendazole-loaded liposomes by supercritical carbon dioxide processing.
Supercritical fluid (SCF) technology offers a potential green alternative to organic solvent-based methods for drug formulation. Albendazole (ABZ) has promising anticancer activity when formulated to increase its cellular uptake. Herein, a static volume method was used to determine the solubility of ABZ in supercritical carbon dioxide (scCO2) for the future development of such ABZ formulations. The solubility of ABZ in scCO2 (250 bar, 37 °C) was approximately 12 mg/100 mL. The extent of dissolution was measured at various time points to determine when saturation solubility occurred, which was demonstrated from 9 h. In order to determine if scCO2 processing induced ABZ polymorphism, DSC/TGA, FTIR and XRD were used, which demonstrated no change in its solid state. Following this, ABZ loaded liposomes were manufactured using SCF technology. The liposomes diameter was 167.2 ± 5.3 nm as determined by Zetasizer, and confirmed by cryo-transmission electron microscopy. In conclusion, scCO2 was used successfully to solubilize ABZ, and to manufacture liposomes of nano-sized range. This study provides insight into use of green technology for future ABZ liposomal formulation without the need for organic solvents.